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(54) Title: MAT. MORE SPECIFICALLY A MAT FOR LYING ON 
(57) Abstract 

The invention concerns a mat, more 
specifically a mat for lying on, characterised 
in tliat said mat essentially comprises a three- 
dimoisiOTal fabric or Imilted structure with a 
top layer (1) and a bottom layer (2) connected 
by a middle layer (3), where the top layer ( I) is 
permeable -to moisture and air and the middle 
layer (3) is permeable to air in such a way 
that an airflow is possible through said middle 
layer parallel to the top and bottom layers. 
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Mat, more specifically a mat for lying on 

The invention concerns a mat, more specifically 
a mat for lying on, which for example is to be laid on top 
of a mattress or on a hard surface, such as a floor, with 
an air-permeable top layer and a bottom layer facing it, 
separated from each other by a middle layer with an open 
structure . 

According to the invention, the aim is among 
other things to propose a mat which makes it possible to 
prevent overheating of those parts of the body in contact 
with the mat, in particular during hot weather, and more 
specifically in the case of bed-ridden persons and babies. 

Further, the invention also aims to propose a mat 
which makes it possible to considerably reduce the risk of 
suffocation or cot death in babies. 

To this end, the mat according to the invention 
comprises a three-dimensional knitted structure, with a 
middle layer essentially formed by open, relatively rigid 
threads, more specifically monofilaments, where said 
threads form part of said three-dimensional knitted 
structure, and where said threads, more or less evenly 
distributed, are placed at a certain distance from each 
other, such that a) said middle layer is more or less 
incompressible under the weight of a person lying on the 
top layer, and b) a permanent flow of air is possible 
between said middle layer and the top layer. 

The top and bottom layers are purposefully 
parallel to each other, and at least 70% of the 
monofilaments in the middle layer extend more or less 
perpendicularly to said top and bottom layers, 'with the 
remaining portion of the monofilaments being crossed over 
each other and distributed . . over the middle layer, in 
order to prevent said perpendicular monofilaments from 
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turning over or bending under the weight of a person lying 
on top of the mat. 

In an advantageous einbodiment of the invention, 

at- least — the — above-mentioned top,, lay:er__consis_ts of __a„ 

knitted structure with meshes, having a cross -section of 0.5 
mm to 10 ram, and preferably a cross-section of between 2 
and 4 mm. 

Other features and advantages of the invention 
will be apparent from the following description of some 
specific embodiments of a mat for lying on according to the 
invention; this description is given by way of example and 
in no way limits the scope of the protection afforded. The 
reference numbers used below relate to the accompanying 
drawings . 

Fig. 1 is a schematic perspective view of part of 
a mat for lying on according to a first embodiment of the 
invention. 

Fig. 2 represents a schematic cross-section of 
part of a mat for lying on according to a second embodiment 
of the invention. 

Fig. 3, on a greater scale, is a schematic 
perspective view of part of a mat for lying on according to 
a third embodiment of the invention. 

Fig. 4, on an even greater scale, is a schematic 
detail representation of a special component of the mat 
according to fig. 3. 

In these drawings, the same reference numbers 
refer to identical or analogous elements. 

The mat for lying on presented in the drawings 
essentially comprises a three-dimensional knitted structure 
("Abstandsgewirke" - "face-to-face fabric") with a top 
layer 1 and a bottom layer 2 separated from each other by 
a middle layer 3 . 

At least the top layer 1 and the middle layer 3 
are permeable to air, such that an air flow can arise 
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through the top layer 1 and the middle layer 3, more 
specifically from the middle layer 3 through the top layer 
1. In the middle layer 3, the air flow can occur over the 
entire mat, in all directions. The continuous ventilation 
thus generated also ensures that the person lying on top of 
the mat does not suffer from perspiration. 

A baby lying with its face on the mat will always 
receive a sufficient supply of air through the middle layer 
3 and the top layer 1 of the mat, so that the risk of 
suffocation is virtually excluded and furthermore better 
temperature regulation is possible. 

In the middle layer 3 in particular, the amount 
of free space is very great in comparison to the material 
from which said layer is formed, and its volume is 
preferably at least five times the volume of said material. 

In the specific embodiment as represented in fig. 
1, the middle layer 3 comprises upright threads 4 woven 
. into those of the top layer l and the bottom layer 2 . 
These extend obliquely with respect to the top and bottom 
layers 1 and 2 which are parallel to each other; said 
upright threads make the same angle when crossing each 
other or the two layers, in order to give the middle layer 
sufficient springiness in a direction perpendicular to it, 
and at the same to give the required rigidity to ensure 
that said middle layer is not compressed under the weight 
of the person lying on top of the mat, thus maintaining the 
above-mentioned airflow. 

To this end, said threads 4 consist for example 
of relatively rigid monofilaments, preferably with a 
diameter in the order of 0.01 ram to 0.5 mm, more 
specifically between 0.09 mm and 0.21 mm. 

The middle layer 3 can mostly have a thickness of 
between 0.1 cm and 1 cm, but preferably between 0.3 
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and 0-6 cm, for example 0.45 cm. 

The top layer 1 consists of an open fabric or 
knitted structure with sufficiently large meshes 5, which 

ensure the through- flow of air. These preferably have a 

diameter between 0.5 mm and 10 ram, more specifically 
between 2 and 4 mm. 

The bottom layer 2 is preferably impermeable to 
moisture. This is particularly inportant if the mat for 
lying on is used on a damp surface or as a mattress 
protector. To this end, the bottom layer 2 can for example 
consist of a densely woven or knitted structure, on to 
which a film of plastic or aluminium can be laminated or 
glued . 

The embodiment shown in fig. 2 differs from that 
in fig. 1 in that the middle layer 3 consists of relatively 
thick, rigid, upright monofilaments 4, which are not 
crossed and extend more or less perpendicularly to the top 
and bottom layers l and 2 . 

Further, the bottom layer 2 consists of a 
moisture- absorbing material, to the outside of which is 
glued a plastic film 6 which ensures that the bottom of the 
mat for lying on is moisture-proof . 

In the preferred embodiments according to figs. 
1 and 2, the middle layer 3 consists of synthetic 
monofilaments 4, such as polyester with a diameter of 0.08 
mm, while the top layer 1 consists essentially of cotton 
(detex 100/1) and the bottom layer 2 consists of a 
polyester tahrlc (detex 110) . 

Figs. 3 and 4 relate more specifically to a 
special embodiment of the three-dimensional knitted 
structure which according to the invention forms the main 
part of the mat . 

As can be seen, both the top layer 1 and the 
bottom layer 2 are formed by a very open meshwork, whose 
meshes 5 are hexagonal . 
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Further, the meshes 5 of both layers are directly 
opposite each other, and the corresponding sides of said 
meshes are connected with each other by monofilaments 4, of 

which at least 70% and preferably at least 90% extend 

perpendicularly to the two layers 1 and 2 and determine the 
middle layer 3. The remaining monofilaments are crossed 
over each other and are evenly distributed over the whole 
volume of the middle layer 3 . 

For the sake of clarity, said remaining 
monofilaments are indicated in fig. 3 by reference number 
4' . 

As Ccun be clearly seen on this figure, said 
oblique crossed monofilaments 4' connect one side la of 
each of the meshes 5 of the top layer 1 with a side 2b of 
the bottom layer 2 located under the side lb of the top 
layer lying opposite, and conversely connect the side lb of 
the top layer 1 with the side 2a of the bottom layer 2 . 

In this way, the upright monofilaments 4 are 
prevented from bending or turning over under the weight of 
a person lying on top of it, thus making the mat more or 
less incompressible under such a weight. 

Furthermore, in order to obtain a stable whole, 
the monofilaments 4 and 4' form part of the three- 
dimensional knitted structure itself, and are in a way 
woven into the sides of the layers 1 and 2 which delimit 
the meshes 5. In this way the three layers 1, 2 and 3 are 
formed in a single knitting pass . 

Also, the sections of the monofilaments 4 and 4' 
which are woven into the top and bottom layers 1 and 2 are 
completely sunk into said layers, such that the outsides of 
both these layers are nearly completely smooth. 

This is illustrated in fig. 4, which is a 
schematic representation of part of a side of one of the 
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meshes of the top layer 1 and of part of the corresponding 
side \indemeath it in the bottom layer 2 . 

Further, at least the top layer 1 consists 

essentially of microfil aments which themselves are known. 

For the sake of clarity, however, these microfilaments are 
not shown in fig. 4. 

In the embodiment according to figs. 3 eoid 4, the 
three-dimensional )aiitted structure corresponds to the 
following specifications: 

« top layer 1: microfilaments of polyester dtex llOf 128 x 
3; "jet-tex" (trademark of Hoechst) 

- middle layer 3: monofilaments of polyester with 
diameter of 0.16 mm 

- bottom layer 2: polyester dtex 167 f 32 x 1, 

In some cases, means may be easily provided to obtain a 
forced air flow through the top layer 1 via the middle 
layer 3 , This can be done for example by connecting a 
dismountable fan on one of the edges of the mat by means of 
a suitable nozzle which extends over the full length of the 
side and is attached to it by means of a clamp system 
without compressing the mat. 

In addition to the above-mentioned advantages, 
the mat according to the invention has the further 
advcuitage that it is easy to wash, due in particular to the 
more or less continuous free space of the middle layer 3 . 

Further, this mat remains free of house mites, 
thanks to the above-mentioned continuous flow of air in the 
middle layer 3, the relatively low temperature which is 
maintained and the absence of perspiration moisture, making 
it ideal for people who are allergic to these mites. 

Further, the three-dimensional knitted structure 
shown in fig. 3 is very easy to see through, thanks to the 
meshes lying opposite each other in the top 
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and bottom layers, making it easy to check the 
permeahility to air. 

These different types of three-dimensional 

knitted structure can be manufactured by the "Karl Mayer" 

company using a machine of the type "RD-6". 

The invention is of course in no way limited to 
the embodiments described above and shown in the 
accompanying drawings; other variants can be considered as 
regards the choice of material used for the knitted 
structure and the dimensions of same. 

Further, the mat can for example form part of the 
top of a mattress, beitig removably attached to the 
mattress . The thickness and rigidity of the mat can also 
be varied in function of the weight of the person lying on 
top of it. 

On at least one of the layers 1 or 2, but 
preferably on the top layer 1, an extra molton layer may be 
provided, such that the air-permeability of the top layer 
is scarcely affected. 

Finally, the invention is not limited to a mat 
for lying, on but can be applied wherever there are problems 
of cooling, air permeability, oxygen supply, etc., such as 
for horse blankets or saddle cloths. 
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CLAIMS 

1. Mat, more specifically a mat for lying on, 
with a top layer (1) which is permeable to air and with a 

bottom layer (2) facing it, said layers being separated 
from each other by a middle layer (3) with an open 
structure, characterised in that said mat essentially 
comprises a three-dimensional Icnitted structure, whose 
middle layer (3) is essentially formed by upright, 
relatively rigid threads, more specifically monofilaments 
(4) and (4') which form part of said three-dimensional 
knitted structure and which extend at a certain distance 
from each other, more or less evenly distributed, such that 
firstly said middle layer (3) is nearly inconqpressible 
under the weight of a person lying on the top layer (1) , 
and secondly a permanent flow of air is possible through 
said middle layer (3) and top layer (1) . 

2. Mat according to claim 1, characterised in 
that the top layer (1) and the bottom layer (2) are 
parallel to each other and that at least 70% of the 
monofilaments (4) in the middle layer (3) extend more or 
less perpendicularly to said top layer (1) and bottom layer 
(2), with the remaining portion of the monofilaments (4') 
being crossed over each other and distributed over the 
middle layer, in order to prevent said perpendicular 
monofilaments (4) from turning over or bending vmder the 
weight of a person lying on top of the mat. 

3. Mat according to claim 1 or 2, characterised 
in that the volume of free space in the middle layer (3) is 
at least five times the volume of the monofilaments (4) and 
(4'). 

4 . Mat according to one of claims l to 3 , 
characterised in that the monofilaments (4) and (4') have 
a diameter of between 0.01 mm and 0.5 mm, and preferably 



SUBSTITUTE SHEET 



Best Available Copy 



wo 96/01602 PCT/BE9S/00066 

9 

between 0.09 tnm and 0.21 mm. 

5. Mat according to one of claims 1 to 4, 
characterised in that said middle layer (3) has a thickness 

of between O.i cm and 1 cm, and preferably between 0,3 cm 

and 0.6 cm. 

6. Mat according to one of claims 1 to 5, 
characterised in that at least said top layer (1) consists 
of a knitted structure with meshes (5) of 0.5 ram to 10 mm 
in cross-section and preferably between 2 and 4 mm cross- 
section. 

7. Mat according to one of claims 1 to S, 
characterised in that the portion of the monofilaments that 
form part of the top layer (1) and bottom layer (2) are 
sunk into said layers. 

8 . Mat according to one of claims 1 to 7 , 
characterised in that at least the top layer (1) consists 
essentially of microfilaments. 

9. . Mat according to one of claims 1 to 8, 
characterised in that a molton layer is provided on at 
least one of the mat's outside surfaces. 

10. Mat according to one of claims 1 to 9, 
characterised in that a moisture-proof film (6) is applied 
to the bottom. 

11. Mat according to one of claims 1 to 10, 
characterised in that it forms part of a mattress and is 
attached to same in a removable manner. 

12. Mat according to one of claims 1 to 11, 
characterised in that means are provided for creating a 
forced air flow through the top layer (1) via the middle 
layer (3) . 
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